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(54) MOBILE COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enlarge service area without increasing 
cost by judging whether a third mobile radio equipment acts as a repeater 
or not by receiving a signal from a first mobile radio equipment and 
establishing communication between first and second mobile radio 
equipments through the third mobile radio equipment. 
SOLUTION: Mobile radio equipment 1 has a communication area 5 and 
mobile radio equipment 3 having a communication area 6 is positioned 
near the boundary of the communication area 5. Mobile radio equipment 2 
having a communication area 7 is positioned near the boundary of the 
communication area 6. When mobile radio equipment 1 and 3 and mobile 
radio equipment 3 and 2 are within communication areas in such position 
relation, 'regular communication' is realized. Since mobile radio equipment 
1 and 2 are beyond the mutual communication areas, 'normal 
communication' is not realized. In such a case, mobile radio equipment 3 is 
operated as a repeater and communication between mobile radio 
equipment 1 and 2 is realized by 'relay communication'. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has hpen translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The mobile communications method characterized by operating as a repeater the 3rd mobile radio equipment in 
which the 1st and 2nd mobile radio equipment mutually located outside telephone call area and a telephone call are possible, 
and establishing communication of the above 1st and the 2nd mobile radio equipment through this 3rd mobile radio 
equipment. 

[Claim 2] The mobile communications method according to claim 1 characterized by transmitting the identification code 
showing the purport which carries out indirect communication from the mobile radio equipment of the above 1st, and 
transmitting the identification code of the purport from which the mobile radio equipment of the above 3rd which received 
the identification code concerned serves as a repeater to the mobile radio equipment of the above 2nd. 
[Claim 3] It is the mobile communications method according to claim 1 characterized by transmitting the identification code 
showing the purport which judges that it is outside a communications area when it calls from the 2nd mobile radio equipment 
concerned and there is no response within fixed time after the mobile radio equipment of the above 1st calls the mobile radio 
equipment of the above 2nd, and carries out indirect communication. 

[Claim 4] The mobile communications method according to claim I characterized by the mobile radio equipment which 
received the identification code concerned operating as a repeater only when the mobile radio equipment which transmitted 
the identification code showing the purport which carries out indirect communication, and the mobile radio equipment which 
received the identification code concerned are the same groups. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the mobile communications method which enables 
the telephone call with the mobile radio equipment located outside telephone call area as a repeater using other mobile radio 
equipments. 
[0002] 

[Description of the Prior Art] As everyone knows, with the mobile radio equipment used for mobile communications 
systems, such as an MCA radio system, the antenna power which can be outputted is small and the telephone call area 
realized with the equipment simple substance is narrow. For this reason, it is necessary to prepare a repeater for expanding 
telephone call area. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to prepare a repeater and to expand telephone call area, the 
equipment which controls not only the repeater but a repeater must newly be formed, or the place in which a repeater is 
installed must also be prepared, and the problem that a cost burden increases as the whole system arises. Then, this invention 
was made in view of such a situation, and it aims at offering the mobile communications method that telephone call area is 
expandable, without producing a cost burden. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according to claim 1, the 3rd 
mobile radio equipment in which the 1st and 2nd mobile radio equipment mutually located outside telephone call area and a 
telephone call are possible is operated as a repeater, and it is characterized by establishing communication of the above 1st 
and the 2nd mobile radio equipment through this 3rd mobile radio equipment. 

[0005] According to invention according to. claim 2 subordinate to the above-mentioned claim 1, it is characterized by 
transmitting the identification code showing the purport which carries out indirect communication from the mobile radio 
equipment of the above 1st, and transmittinjg the identification code of the purport from which the mobile radio equipment of 
the above 3rd which received the identification code concerned serves as a repeater to the mobile radio equipment of the 
above 2nd. 

[0006] It is characterized by transmitting the identification code showing the purport which judges that according to 
invention according to claim 3 subordinate to the above-mentioned claim 1 it is outside a communications area when it calls 
from the 2nd mobile radio equipment concerned and there is no response within fixed tune after the mobile radio equipment 
of the above 1st calls the mobile radio equipment of the above 2nd, and carries out indirect communication. 
[0007] Only when the mobile radio equipment which transmitted the identification code showing the purport which carries 
out indirect communication, and the mobile radio equipment which received the identification code concerned are the same 
groups according to invention according to claim 4 subordinate to the above-mentioned claim 1, the mobile radio equipment 
which received the identification code concerned is characterized by operating as a repeater. 

[0008] In this invention, it becomes possible to expand telephone call area, without it becoming unnecessary to newly 
prepare a repeater and producing a cost burden, since the 3rd mobile radio equipment in which the 1st and 2nd mobile radio 
equipment mutually located outside telephone call area and a telephone call are possible is operated as a repeater and 
communication of the above 1st and die 2nd mobile radio equipment is established through this 3rd mobile radio equipment. 
[0009] 

[Embodiments of the Invention] Hereafter, one gestah of operation of this invention is explained with reference to a drawing. 

(1) **** - drawing 1 is the block diagram showing the composition of the mobile radio equipment by one gestalt of 
operation first In this drawing, when the output from the transmitting section 6 mentioned later is detected (carrier Satoru), I 
is reception/transmitting switch, and the radio output is transmitted from Antenna ANT, and when other, the radio signal 
which receives through Antenna ANT is supplied to a receive section 2. A receive section 2 carries out recovery detection, 
after carrying out RF amplification of the radio signal of the received frequency according to the reception-control signal 
supplied from a control section 3. 

[0010] In case this identification code carries out telephone call establishment, it is delivered and received in between 
equipment, and as shown in drawing 2 , it is formed from D1-D5. It is the code which distinguishes any of whether it is the 
usual communication and indirect communication (it mentions later) Dl is, and a response code showing whether D2 
received the code Dl proper, and becomes a NCK signal at the time of an ANK signal and abnormalities at the time of 
normal. D3 is a call code which distinguishes [ which calls partner equipment all at once / or or ] whether a group call is 
carried out. The code showing the individual number at the time of D4 calling partner equipment individually and D5 are the 
codes showing the local station number currently assigned to self-equipment. 

[001 1] A control section 3 consists of CPUs etc. and controls operation of a receive section 2 or the transmitting section 6. 
That is, at the time of reception, the reception-control signal which specifies received frequency (receiving channel) is 
generated, and, on the other hand, the transmission-control signal which specifies transmit frequencies (transmitting channel) 
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is generated at the time of transmission. Moreover, this control section 3 decodes the identification code which the receive 
section 2 received, and is equipped also with the function which controls each part of equipment according to the decoding 
result 

[0012] That is, when identification code (refer to drawing 2 ) means "usually communicating", a circuit changing switch 4 is 
usually switched to an output side, and a voice output is supplied and carried out to the amplifier side Which is not having the 
recovery detection output of a receive section 2 illustrated. On the other hand, a circuit changiijg switch 4 is switched to a 
relay output side, and after making memory 5 once cany out storage maintenance of the identiication code which the 
receive section 2 received, the content is rewritten so that it may correspond to a relay place, and it is made to transmit from 
the transmitting section 6, when identification code expresses "indirect communication." 

[00 1 3] (2) Describe operation of the mobile radio equipment by the above-mentioned composition with reference to 
operation next drawing 3 - drawing 5 . In addition, usual communication when the mobile radio equipments 1, 2, and 3 are 
arranged by the physical relationship shown in drawing! here, respectively, and indirect communication are described. That 
is, mobile radio equipment 1 has a communications area ^, the mobile radio equipment 3 which has a communications area 6 
near the boundary of this communications area 5 is located, and the mobile radio equipment 2 which has a communications 
area 7 near the boundary of a communications area 6 further is located. 

[0014] In such physical relationship, although it can carry out "usually communicating" if between mobile radio equipment 
1, between three and mobile radio equipment 3, and 2 is in mutual telephone call area, since it is outside mutual telephone 
call area between mobile radio equipment 1 and 2, it cannot carry out "usually communicating", mobile radio equipment 3 is 
operated as a repeater in this case, and the telephone call between mobile radio equipment 1 and 2 is realized by "indirect 
communication." . j • c nn. 

[0015] Operation of such indirect communication is explained with reference to the sequence shown in drawing 5 . When 
mobile radio equipment (it is hereafter written as equipment) 1 calls equipment 2 first, the individual number ot a group and 
equipment 2 (for example, "02") is transmitted among the code gestalten illustrated to drawing 2 before telephone call 
establishment. This individual number and the group number are beforehand set up for every equipment. At this time, the 
code of or relay setup is usually sent by setup at the time. It cannot recognize that it has been sent since equipment 2 is 
outside a communications area. Then, although the signal from equipment 1 is received in equipment 3, since it is because an 
individual number is different (the individual number which is set as "03" and has been sent is "02" for the individual 
number which is equipment 3), it is not going to open a circuit. • • 

[00 1 6] And equipment 1 is judged to be that a communications partner is that an ACK signal does not come to within a time 
[ a certain ] on the contrary outside a communications area. The equipment 1 judged to be the outside of a communications 
area changes into relay mode the code again shown in drawing 2 that relay mode setting should be carried out, and starts 
transmission. If it does so, equipment 3 will receive the signal rrom equipment 1, and will judge that it is a setup of indirect 
communication. That is, since it is because the individual number to which it was sent [ number ] and came is different ("03" 
and the sent number are "02" for equipment 3), this equipment makes a judgment used as a repeater. 
[0017] The equipment 3 judged as a repeater transposes the number sent from equipment 1 to the individual number in the 
coding scheme of drawing 4 , and starts trarismission. Moreover, the individual number of the equipment sent after this 
individual number is added. By calling equipment 2 from equipment 3, in order that the received individual number of 
equipment 2 may correspond, it judges being called. The judged equipment 2 is transmitted as an ACK signal to the 
equipment which had the judgment result called. This starts communication with equipment 1 and equipment 2 because 
equipment 1 receives the ACK signal. 

[0018] In addition, when equipments 1 and 2 are in mutual telephone call area, communication establishment is carried out in 
the sequence shown in drawing 5 . That is, by calling equipment 2 from equipment 1, in order that the received individual 
number of equipment 2 may correspond, it judges being called. The judged equipment 2 answers a letter considering the 
judgment result as an ACK signal. Thereby, between equipment 1 and 2, communication is usually established and a 
telephone call becomes possible because equipment 1 receives the ACK signal. 

[0019] Thus, in this invention, it is possible to expand telephone call area, without it becoming unnecessary to ne\yly prepare 
a repeater and producing a cost burden, since the 3rd mobile radio equipment in which the 1st and 2nd mobile radio 
equipment mutually located outside telephone call area and a telephone call are possible is operated as a repeater and 
communication of the 1st and 2nd mobile radio equipment is enabled through this 3rd mobile radio equipment. Moreover, 
since the radio signal which accompanied the identification code which discriminates a communication gestalt was 
transmitted, the call according to a group and device individual can be performed, and since a circuit is not opened, to other 
devices by which identification code is different, a role of a code squelch can also be played. 

[0020] In addition, it is also possible to restrict what acts as intermediary by changing to one form mentioned above and 
making it add the group number. For example, die equipment 1 which became relay mode is transmitted so that equipment 2 
may be called not only to equipment 3 but to equipment 4 in relay mode. At this time, the same group (for example, group 
"A") equipment 4 shall be beforehand registered as another group ("B") in equipment 2 and equipment 3, and before an 
individual number, group number"A" of equipment 2 is added and it transmits. , - . n j - 

[002 1 ] If it does in this way, when it is judged as relay mode, equipment 3 and equipment 4 judge whether it is called to its 
group, will judge equipment 3 to be what acts as intermediary since it is in agreement with group number"A" of a local 
station, and will call equipment 2. on the other hand - equipment 4 - the group number of a local station - if "sent group 
number "A" differs from B" - a sake - relay - not carrying out a thing - ****** - a standby state becoming . Relay 
within this group number is attained from this. 

[0022] , , 

[Effect of the Invention] Telephone call area can be expanded without it becommg unnecessary to newly prepare a repeater 
and producing a cost burden, since according to this invention the 3rd mobile radio equipment in which the 1st and 2nd 
mobile radio equipment mutually located outside telephone call area and a telephone call are possible is operated as a 
repeater and communication of the above 1st and the 2nd mobile radio equipment is established through this 3rd mobile 
radio equipment. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I] It is the block diagram showing the composition of the mobile radio equipment by one gestalt of operation of 

this mvention. 

Drawing 2] It is drawing showing the composition of identification code. 
Drawing JJ It is drawing for explaining operation. 

Drawing 4J It is a sequence diagram for explaining operation of indirect communication. 
Drawing :>] Usually, it is a sequence diagram for explaining communicative operation, 
uescription of Notations] 

1 Reception/Transmitting Switch 

2 Receive Section 

3 Control Section 

4 Changeover Switch 

5 Memory 

6 Transmitting Section 
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